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(54) SEMICONDUCTOR LIGHT EMITTING ELEMENT AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve light extraction efficiency 
by preventing light extracting efficiently from decreasing under the 
influence of total reflection of light on a light extraction surface. 
SOLUTION: A manufacturing method for a semiconductor light 
emitting element which extracts light from the surface on the 
opposite side from a compound semiconductor substrate by 
stacking a semiconductor multi-layered film including a light 
emission layer on the compound semiconductor substrate 
comprises: performing the phase separation of a block copolymer 
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composed of polystyrene (PS) and polymethyl methacrylate 
(PMMA) by annealing a mask material layer 31 after forming the 
mask material layer 31 on a current diffusion layer 15 as the top 
layer of the semiconductor multi-layered film by applying a solution 
in which the block copolymer is dissolved; forming a pattern 32 of 

PS by etching using RIE using CF4; and then forming fine unevenness on the light extraction surface by 
etching a current diffusion layer 15 on the light extraction surface by using the pattern 32 of PS as a 
mask. 
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[0057]16 (b)t(l (a) kffiRt, t7r 
>f TS«60±tC#il6 1—6 5?:MLtfit. pI 

— ^x-y^y^SLT'lfS:^ P fay^7 1165 
6 2 cOKtfJ n f JMffi 6 8 ^'ffM § ixt V ^ „ -5" L 

^mx-wma e o a *^^$^t 

[00 58] £*U4. MS 6 OfJJ^^^SrlX^ Efi"T*=* 
( Juncti on Down ? A T ) X'fo *) . 0 tH LBT#> 6 
116 0 COKHtm/MHJO 6 0 a < ffM $ ft 

[00 59] (3H8<7)iU6»!K) H7<i. *^9J!«m8 

crmmmpMzffih sled ofsmsjis- ^-tffirffiia-c* 

[00 60] plGaPH7 0itplGaPA 7 7 
TM7 imm^fl. -fC0±fc:. pII nGaPSfl 
72. pIInAlP?77F!73, InGaAlP 
SttJS7 4. nIInAlP?57b'l75s nlln 
GaA 1 PiaSti7 6#Jft*S*VO*£o 

[ 0 0 6 1 ] mWiimmi 5±<7)— mzit. nlGaA 
s^y^?M77, iiInAlP7'07^l78, 

ilGaAs^ny?*A-)|7 9«?tl, ^-£0± 
tnHtfi8 l^jSStlTt^Su 1I7 0COS 

ffl«tttpfflKS8 2]WSjatS*i.TV^. ^UT. «SE 
fi£i£87 5_h£D«ffi8 l^?fM$fLTV^V^Sm*ffit3 
It »l-»5 £ggfl9Bffi tHit, fflt'HHfl 8 3 

[0062]«fc, LED COSBfcfiTffifcO 

[00 63] £i\ H8 ( a ) t^f J: n^Ga 
AsIl9 0_bC, nSGaAsA 7 7rl9 1 (J?3 
0. 5 J um:^y7ll4Xl0 17 cm- 3 ) , ill 
nGaPX 7 fynb77l9 2 (J5£0. 2 ^ 
m) s iSGaAs7P7^^^1 7 9 (J|S0. 1 
jum) , iainAlP7U7?l78 (f§0. 2 ju 
m) . niGaA s a>?? NJI7 7 (JfSO. 1 ju 
m : ^UTUBKl X 1 0 18 crn-3 ) s nilnGaA 

1 P«aa(aWi7 6 (ffSl ■ 5jum:^U7i«4 
x 1 0 17 cm" 3 ) . niInAlP?77M75 (JJ 



$0. 6 : ^'JTI^X 1 0 17 cm" 3 ) . In 
GaAlP-MQWigttJ|74 (J|§0. 7 2//m:}& 
S621nra) „ P H nA 1 P?77 KI7 3 (JS§ 
ljum : 3f^yr«K4X 1 0 17 cm" 3 ) „ pilnG 
aPgf!7 2 (J¥?0. 0 5//m:^'JTM3X 
1 0 18 c m" 3 ) . nSlnAl P^'/7°I9 5 (if § 
0. 1 5^m : ^-rUT^SS2X 1 0 15 cm-s ) Sr_tfB 

[00 64] tfl^Tx 18 (b) IZ^rtX 3 fc. 3r -V >y 
T«9 5*|$*Lfc»fc:. *ffiL3ti»JB7 2C, J¥£ 

1 5 Ojum^plGa Pffig7 0±(lpiG a Pjf 7 1 
(JS§0. 2^cm : ^r^UTiftS3 X 1 0 13 cm" 3 ) & 

J&«L^»M£»*^&. «WC S GaAsl«9 

O^xyfy/ftSL, 5t(:^77rS9 lXtfxy 

fxnh77°l9 2 ^Xyfy^fS, 
[0 0 6 5 ] tfl^TX [28(c) i 3 ^y 

?*a'-17 9, 7^7^178, ny^^bi!77$r 
t^M:i7fy ^ L ^ iz s 7"o 7 ^^ 

7 9±(CnfIMffi8 1 117 0^ 

«w«c p laws 8 2 * jgtft-r 4 0 

[0 0 6 6 ] lit, 3KK0tiiLW^Bffi^ o ^->«^ 

P7?*a^I7 9&t*Vu^Jl7 8tel&S§3fx. r? 
bS7 7^ffitHUTV^ 0 nfflWS8 1 

rp&UXUy'n >y 7 9M7"n 7^17 

N«7 7±tiefiffMS^TV^. pfJMS82 
7 0 OKH^HKTFM Lttii^\ n fflKS 8 

[oo67] ^njanwi. » i — as s rhk 
fcfflt/MHflSjgjaw* ztizx o . Mias7 tcsrr abb 

[00 68] J; d t*SljSr»JtCi3^Tli:. *K»9 

ajumtrft*itSBW!iyi7 6^mffis 1 st^mltv^ 

[0 0 6 9 ] (aJ9<7)HSBWIIi) *^Sfe^«ii:. SiO 

2 , s iN^^coMimmuimim^xpiztx. 

[0 0 7 0 ] tr, 139 (a) fc^i^fc:, fTlBH7 
<50«3StfeftS I n G a A 1 P M^MMkM 7 6itSi 
Q 2 1 ^JKJIO. l^m^b 0 yM^fj 

TfML, ^0±tmi^JS?gffii:|l|«t^Uv-9 
2^ML, S^ffilSrlTOo -e<50«. 0 2 =3 0sccm, 
f±ti 1 3 P a , AV- 1 0 0W^frT'f^3 
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[0071] tfewc. 

V\ SOGjR9l£CF 4 = 3 0sccm, E3l 1 ■ 3P 
a , 1 0 OWtf^fftfil 0 0&3t'(tR IEU 

139 (b) t^-r J: ^;soGA7-y^Mtl> 0 

[0072]*W, BC1 3 =8sccm, Cl 2 = 5sc 
cm, Ar = 3 7sccm, JE^J 0 . 2 Pa, /n°V—5 0 0W 

^frT*?Jl 0 OfWfltR IEU El 9 ( c ) fc^jrf J; 

I nGaA 1 P«SEfi£flWl7 6^*ffit. (§5 0 
— 3 0 0 11 in , ^$ 1 0 0 — 5 0 0 nm^)»ftZfti 
^co«/J^DPiOi8 3t»JiW-4. £0>fcS. Sftgtffim 

[00 73] *^SftJF^T1i. I n G a A 1 P«j(BKft 
if 7 Soffit. «/MHier^fl«i: LT. 1100 + 5 
0 n m N 200±100n m<50=JlitJ6ttS"*&— C 

[0074] ( fls 1 0 ^HSfe^SI ) *HH08IW2 . MI2 

[00 7 5] *i\ El 1 1 ( a ) teSrf i 3 I n G 
aAl P«?l^«7 6±^Tiiffl^U^Xb 

V^<T4>iV^) 9 5£RJ¥l. 0/imtI^U -?-<?) 
_httiTlBia9i:|5l«tSOGjgi9 lStfcKU 9 2 Sr 

^UT. *yv-9 2^*#«£fi : ^Jte» 
0 2 = 3 Osccm, E^J 1 3 P a, .^ or 7— 1 0 0WO 

^f+TI^3 0#/'iftRIEL^S^i:^J: , 9. ^°'Jv- 

[00 76]»^\ tot EH 9 i: PHKtc: . *>J7^V 
-y^vX^^SOGJK9 1 £rR I E U i^TTIl/ 
^XhSr0 2 = 8sccm, N 2 =8 0sccm, J±^J 2 P a , 

a°7^3 0 OW^fttR I EfS^ttJ:^ Ell 1 

(b) tcsrriatc. vjxh^-y^mm-h. 

[0 0 7 7] mHm9bmt^TI nGaA 



1 P«?St£t$[II7 6£R I E Lfzm. 0 2 r^^tT 



l/y.Xh9 5 SrtUM-T^ itfciO. Hll (c)|c 
J: 3 InGaAlP VSI&ftJI 7 6 <tt&n(Zfi 
5 0 — 2 0 0 nm s 1 0 0 — 5 0 0 nmOW^H 

ftftu^mfl 8 3 *mm-& . 



[0078] *HMJg^T1± . I n G a A 1 PSSiJtfcf 
176 cDJlffit, ^MMJflcOflgEt LT. filOO + 5 
Onni, 3 0 0+ 1 50n m<0=:ftStJ|^£%— £ 

n7?3*'J7-li fSI^WJv-itr^ y/P 
Sfisff U vHi3&><f,||BRS*i.4tm» .X«i^#Sil-ir**°y 



tmeses fcfDTtt*< . ffi^KL/sUOT-c— jsrsa 

£ ?x ? |:x -y -?->- VtaXX' S= & t> WT'fcixlf J: v \ 
[0 080] 4fc, «/J>Dai!Stiti»t*i!i9«4i&-f L*>H 

[0081] 

f^«T"*K "9 tfi LS6*36*fiT^- h^h IfiX* 

[HH^ffim^Bj] 

[02 ] $ 1 0^tB^«Rt;feftS1«/M!afl<?)«)IS*5rr 



[H3 ] m i commmm.^h^ le D^nitxg^^ 

till. 

[[14] H5c7)HI*»ffit«*>SLEDc?)M^XSS:^ 
■TKiiiBI. 

[ 0 5 ] m 6 crmmBMlZifch h L E D cOlR^-SiSSr^ 
[H6] IS7O|||«Jgffitffii>i»LEDc0*^fil3tS:^ 

[ii7 ] %z8(7)mffi&mtzffii>& led crm^-mmz 7jk 

[ H 8 ] ^ 8 OMWJtCff^ SLED SOUiilg*^: 
[09] m9£7)SUg^tffi*>SLEDO«iSXSSr^ 

[in]$i ocr>mmmizi%t>&LEDcr>wmT.m 

1 O-niGaPit 
1 1-nII n A 1 P^77F, 
1 2— I nGaA 1 Pffi'ttS 
1 3-pII nA 1 P^7>/ H 
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